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What Is Claimed Is: 



\ / 1 \Amethod of inhibiting or preventing pyrophosphorolysis during 
synthesis of a nucleic acid molecule, said method comprising 

(a) combining one or more nucleotides and a nucleic acid template- 
and x 

(b) incubating the\e or more nucleotides and nucleic acid template 
together withapolymerase and anWe selected from the group consisting of 
a pentosyltransferase, a phosphotransferase with alcohol group as acceptor a 
nucleotidyltransferase, and a carboxy-lyasXnder conditions sufficient to form a 
second nucleic acid molecule complementary to\l or a portion of the nucleic acid 
template. 



• 2.V A method of inhibiting or preventing pyrophosphorolysis during 
synthesis of Wleic acid molecule, said method comprising 

(a) cabining a primer with a nucleic acid template under conditions 
sufficient to form aVbridized product; and 

(b) incubaW said hybridized product in the presence of (i) one or 
more nucleotides, (ii) a pWrase, and (iii) an enzyme selected from the group 
consisting of a pentosyltranWase, a phosphotransferase with an alcohol group 
as acceptor, a nucleotidyltraWerase, and a carboxy-Iyase under conditions " 
sufficient to synthesize a second nucleic acid molecule complementary to all or a 
portion of said nucleic acid template\ 



3. The method of claim 2, X 
pentosyltransferase. " 



{herein said enzyme of (b)(iii) is a 



4. The method of claimJ^vhereinVid enzyme is an adenine 
phosphoribosyltransferase or an orotate phosphotransferase. 
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5\ The method of claim 2, wherein said enzyme of (b)(iii) is a 
phosphotransferase with an alcohol group as acceptor. 

6. ^ffhe method of dajm5, wherein said enzyme is a pyrophosphate: 
glycerol phosphWansferase, a pyrophosphate: serine phosphotransferase a 
pyrophosphate: fhrctose-6-phosphate 1 -phosphotransferase or a pyrophosphate: 
purine nucleoside kihase. 

7. The meWd of claim 2, wherein said enzyme of (b)(iii) is a 
nucleotidyltransferase. \ 

8. The methodW clajmT, wherein said enzyme is an ATP: sulfate 
adenylyltransferase, a OTP: gkcose-1 -phosphate uridylyltransferase or an ATP: 
glucose-l-phosphateadenylyltrLsferase. 

9. The method of cjLj, wherein said enzyme of (b)(iii) is a 
carboxy-Iyase. \ 

10. The method of elA 9 , wherein said enzyme is a 
phosphoenolpyruvate carboxykinase. 




1 1. The method of claim2, wheVein said enzyme of (b)(iii) is a 
thermostable enzyme. \ 

12. The method of claim_2, wh^in said nucleotide is a 
deoxyribonucleoside triphosphate and said polymerases a DNA polymerase. 

13. The method of claiml, wherein said nucleLe is a ribonucleoside 
triphosphate and said polymerase is an RNA polymerase. 
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14\ A method to prevent inhibition of nucleic acid synthesis during 
ampimcatioW a double stranded nucleic acid molecule, comprising 

(a) Woviding a first and second primer, wherein said first primer is 
complementary^ a sequence at or near the 3' termini of the first strand of said 
nucleic acid molecW and said second primer is complementary to a sequence at 
or near the 3' terminY of the second strand of said nucleic acid molecule; 

(b) hybridWig said first primer to said first strand and said second 
primer to said second Wnd in the presence of (i) a polymerase, and (ii) an 
enzyme selected from Ve group consisting of a pentosyltransferase, a 
phosphotransferase with an akhol group as an acceptor, a nucleotidyltransferase 
and a carboxy-lyase under conditions such that a third nucleic acid molecule 
complementary to said first Vand and a fourth nucleic acid molecule 
complementary to said second strand are synthesized; 

(c) denaturing said first ^d third strand and said second and fourth 
strand; and )ft 

(d) repeating steps (a) to (c)3fie or more times. 

15. The method of claimM, wlWein said enzyme of (b)(ii) is a 
pentosyltransferase. \ 

16. The method of claunJ5, wherein\aid enzyme is an adenine *■ 
phosphoribosyltransferase or an or^phosphoribosWansferase. 

17. The method of claim 14, wherein said enzyme of (b)(ii) is a ^ 
phosphotransferase with an alcohol group as acceptor. \ 

18. The method of clamUT^wherein said enzyme is aVophosphate- 
glycerol phosphotransferase, a pyrophosphate: serine phosphotransferase a 
pyrophosphate: fructose-6-phosphate 1 -phosphotransferase or a pyrophosphate: 
purine nucleoside kinase. \ 
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19. V The method of claim 14, wherein said enzyme of (b)(ii) i s a 
nucleotidyltransferase. 

20. TheVethod of clabrU9, wherein said enzyme is an ATP: sulfate 
adenylyltransferase, aW glucose- 1 -phosphate uridylyltransferase or an ATP: 
glucose- 1-phosphate adenylyltransferase. " 

21. The method of claim 14, wherein said enzyme of (b)(ii) is a 
carboxy-lyase. /\ ^ 

22. The method Vf clajm^l, wherein said enzyme is a 
phosphoenolpyruvate carboxykmase. 

23. The method of cfcLl4, wherein said enzyme of (b)(ii) is a 
thermostable enzyme. \ 

24. The method of claunA wherein said polymerase is a DNA 
polymerase. \ 

25. A method of sequencing a DNA molecule comprising: 

(a) combining a primer with a firstW molecule under conditions " 
sufficient to form a hybridized product; \ 

(b) contacting said hybridized product wH (i) nucleotides; (ii) a DNA 
polymerase; (in) an enzyme selected from th\ group consisting of a " 
pentosyltransferase, a phosphotransferase with an Ahol group as acceptor a 
nucleotidyltransferase and a carboxy-lyase; and a terrnin\tor nucleotide to give a 
reaction mixture; \ 

(c) incubating the reaction mixture under conditions sufficient to 
synthesize a random population of DNA molecules complementary to said first 
DNA molecule, wherein said synthesized DNA molecules arLhorter in length 
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than said W DNA molecule and wherein said synthesized DNA molecules 
comprise a teWnator nucleotide at their 3' termini; and 

(d) separating said synthesized DNA molecules by size so that at least 
a part of the nucleVide sequence of said first DNA molecule can be determined. 

26. The nWhod of claim25, wherein said enzyme of (b)(iii) is a 
pentosyltransferase. V. ~" 

27. The methock of clahn 26, wherein said enzyme is an adenine 
phosphoribosyltransferase orV oroStephosphoribosyltransferase. 

28. The method of cWn 25, wherein said enzyme of (b)(iii) is a 
phosphotransferase with an alcWfcroup as acceptor. 

29. The method of claJm^.Vherein said enzyme is a pyrophosphate- 
glycerol phosphotransferase, a pyrophosphate: serine phosphotransferase a 
pyrophosphate: fructose-6-phosphate 1 -phosphotransferase or a pyrophosphate: 
purine nucleoside kinase. \ 

30. The method of claim 25, wherk said enzyme of (b)(iii) is a 
nucleotidyltransferase. ~~ * 

31. The method o£ciajm30, wherein said\nzyme is an ATP: sulfate 
adenylyltransferase, a UTP: glucose-l-phosphate uridyl\transferase or an ATP: " 
glucose- 1-phosphate adenylyltransferase. 

32. The method of.clajm25, wherein said enzyVe of (b)(iii) is a 
carboxy-lyase. 
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33. V The method of claim 32, wherein said enzyme is a 
phosphoenolpyWate carboxykinase] ^ 

34. TheVnethod of claim 25, wherein said enzyme of (b)(iii) is a 
thermostable enzyme\ 

35. The mekod of claiinJS, wherein said nucleotides are 
deoxyribonucleoside triphWes and said polymerase is a DNA polymerase. 

36. A solution foV use in nucleic acid synthesis, amplification or 
sequencing, comprising 

(a) an enzyme seated from the group consisting of a 
pentosyltransferase, a phosphotransferase with alcohol group as acceptor, a 
nucleotidyltransferase, and a carboxylase; 

(b) a substrate which is capaL of either accepting either a phosphate 
rachcal to give a phosphorated product from pyrophosphate or effecting transfer 
of pyrophosphate when in the presence of s^id enzyme; and 

(c) a polymerase. 



37. The solution of claim 36, wheW said enzyme of (a) is a 
pentosyltransferase. ' 



38. The solution of clain^ST, wherein si enzyme is an adenine 
phosphonbosyltransferase or an orotate phosphoribosyltWerase. 

39. The solution of claim 36, wherein said eVyme of (a) is a 
phosphotransferase with an alcohol gr^as acceptor. 

40. The solution of^airn^wherein said enzyme is a plphosphate- 
glycerol phosphotransferase, a pyroplSSbhate: serine phosphotralfer-e, a 
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pyrophWhate: fructose-6-phos P hate 1 -phosphotransferase or a pyrophosphate: 
purine nucleoside kinase. 

41. \ The solution of claim 36, wherein said enzyme of (a) is a 
nucleotidyltransferase. 

42. Tlie solution of cjaim41, wherein said enzyme is an ATP: sulfate 
adenylyltransferase\a UTP: glucose- 1 -phosphate uridylyltransferase or an ATP: 
glucose-l-phosphate\adenylyItransferase. 



lyase. 



43. The soIubW of cjaim36, wherein said enzyme of (a) is a carboxy- 



44. The solutionV of claim^S, wherein said enzyme is a 
phosphoenolpyruvate carboxylase. 

45. The solution of cl^nJ6, wherein said enzyme of (a) is a 
thermostable enzyme. 



46. The solution of c 
polymerase. 



q^3)| wherein said polymerase is a DNA 



47. The solution of claim 36, wh\rein said polymerase is an RNA 
polymerase. \ 



48. A kit comprising a container meankhaving in close confinement 
therem tw 0 or more container means, wherein a firs.\ontai„er means comprises 
an enzyme selected from the group consisting of\ pentosyltransferase a 
Phosphotransferase with an aicohol group as acceptor, aVucleo.idyltransferase 
and a carboxy-lyase; and a third container means contain\a substrate which is 



capable cotter accepting a phosphate radical to give a phosphorylated product 
from pyrophosphate or effecting transfer of pyrophosphate when in the presence 
of said enzyme^, 

wherein a nucleicVid polymerase is optionally present in said first container 
means or is optionaU^omprised in a second container means. 

49. The kit of djfcm48, wherein said nucleic acid polymerase is present 
in said first container means. 



50. The kit of clakn48, wherein said nucleic acid polymerase is present 
m said second container means. 

51- ™*kitof^48,wheremsai\^^ 



